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[Title of Invention] A puncture-adjusting device for injections and a needle assembly 
equipped with the device 

[Summary] 

[Objective] To offer a puncture-adjusting device for injections that enables an injection 
needle to puncture to a desired depth and a needle assembly that is equipped with the said 


device. This invention aids in conducting safe procedures, especially 
prophylactic subcutaneous injections of vaccines to children, without 
causing pain. 

[Method to Achieve the Stated Objective] A puncture- 
adjusting device for injection needle 2 that is mounted on hub 4 of an 
injection needle and enables to adjust the injection needle to 
penetrate to a desired depth when it is brought into contact with the 
epidermis; and assembly 1 for an injection needle that is equipped 
with this puncture-adjusting device. 

[Claims] 

[Item 1] A puncture-adjusting device for an injection needle that is mounted on the hub 
of an injection needle or on an injection needle and can adjust the needle to puncture to a 
desired depth when brought into contact with the epidermis. 

[Item 2] A puncture-adjusting device for an injection needle, defined by Item 1 of the 
Claims, that is cylindrical, extends in the axial direction of the aforementioned injection needle, 
contains the said needle inside, and one of its ends is attached to the hub of the 
aforementioned injection needle. 

[Item 3] A puncture-adjusting device for an injection needle that is defined by Item 2 of 
the Claims in which the tip of the injection needle projects from the other end of the device. 

[Item 4] A puncture-adjusting device for an injection needle that is defined by Item 2 of 
the Claims in which the tip of the needle for subcutaneous injection does not project from the 
other end of the said device. 

[Item 5] An assembly of injection needles that is equipped with a puncture-adjusting 
device for injection needles in which the device is mounted either at the hub of the injection 
needle or on the injection needle; and the depth of puncture of the injection needle is adjusted 
when the device is brought into contact with the epidermis. 

[Item 6] An assembly of injection needles that is equipped with a puncture-adjusting 
device for injection needles and defined by Item 5 of the Claims: the puncture-adjusting device 
is in a cylindrical form, extends in the axial direction the same as the aforementioned needle for 
subcutaneous injection, contains a needle for subcutaneous injection inside, and is attached to 
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the hub of the needle at one of its ends. 

[Item 7] An assembly for an injection needle that is equipped with the puncture-adjusting 
device for injection needles defined by Item 6 above: it is characterized by the tip of the 
injection needle projecting from the other end of the puncture-adjusting device for injection 
needles. 

[Item 8] An assembly for an injection needle equipped with the puncture-adjusting 
device for injection needles that is defined by Item 6 above: it is characterized in such a way 
that the tip of the aforementioned needle for subcutaneous injection does not project from the 
other end of the puncture-adjusting device for an injection needle. 

[Detailed Description of the Invention] 
[0001] 

[Technological Area to Which the Present Invention Belongs] This invention concerns a 
puncture-adjusting device for an injection needle that prevents the needle from puncturing more 
deeply than the intended depth. The invention also concerns an assembly for an injection 
needle that is equipped with the said device. 

[0002] 

[Conventional Technology] In many instances of prophylactic inoculation, agents such 
as vaccines are administered via the subcutaneous route. Because young children are 
frequently restless and their skin is soft, it is often difficult to puncture their skin to a desired 
depth when an ordinary needle, which is primarily designed for adults, is used. Puncturing to a 
depth greater than what was intended may result in intra-muscular injection instead of 
subcutaneous injection, thus causing unnecessary pain. In administering drugs to small animals 
and fish that are used for research and experiments, ordinary injection needles are often too 
long. In addition, these small animals and fish are small and constantly on the move. Thus the 
needles are often pushed too deep, injuring various organs. 

[0003] To solve these problems, one might consider an assembly for an injection needle 
in which the injection needle is simply shortened and attached to the hub. However, ordinary 
injection needles measure around 2 mm in length at the end section alone that has the blade 
surface. Unless a needle assembly with the part not attached to the hub of the injection needle 
that measures several mm is produced, there is a risk that the adhesive that oozes from the 
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adhesive surface of the injection needle and hub will reach the end of the injection needle and 
enter the needle through the opening. If the portion of the needle that has the blade surface at 
the end is shortened, the needle will be less pointed: such a needle may cause pain when used 
to puncture or it may not be able to puncture. 
[0004] 

[Problem to Be Solved by the Present Invention] Faced with the above-described 
problems associated with conventional technology, the present invention offers a puncture- 
adjusting device for injection needles and a needle assembly that is equipped with the device; 
and the device is designed so that the injection needle accurately enters the subcutaneous 
region to the precise depth for prophylactic inoculations of small children. In inoculating small 
animals or fish that are used for research or experiments, needles are prevented from entering 
too deep. In other puncture actions also, the needle is restrained from entering too deeply. 

[0005] 

[Means to Solve These Problems] 

The problems described above are solved by the present invention, which is described 

below. 

(1) A puncture-adjusting device for an injection needle is mounted on the hub of an 
injection needle or on an injection needle and can adjust the needle to puncture to a desired 
depth when brought into contact with the epidermis. 

(2) A puncture-adjusting device for an injection needle that is defined by (1) above is 
cylindrical, extends in the axial direction of the aforementioned injection needle, contains the 
said needle inside, and one of its ends is attached to the hub of the aforementioned injection 
needle. 

[0006] (3) A puncture-adjusting device for an injection needle that is defined by (2) 
above has the tip of the injection needle projecting from the other end of the device. 

(4) A puncture-adjusting device for an injection needle that is defined by (2) has the tip 
of the needle for subcutaneous injection not projecting from the other end of the said device. 

[0007] (5) An assembly of injection needles is equipped with a puncture-adjusting device 
for injection needles, in which the device is mounted either at the hub of the injection needle or 
on the injection needle and the depth of puncture of the injection needle is adjusted when the 
device is brought into contact with the epidermis. 
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(6) An assembly of injection needles is equipped with a puncture-adjusting device for 
injection needles as defined by (5) above: its puncture-adjusting device is in a cylindrical form, 
extends in the axial direction the same as the aforementioned needle for subcutaneous 
injection, contains a needle for subcutaneous injection inside, and is attached to the 
aforementioned hub of the needle at one of its ends. 

[0008] (7) An assembly for an injection needle that is equipped with the puncture- 
adjusting device for injection needles defined by (6) above. It is characterized by the tip of the 
injection needle projecting from the other end of the puncture-adjusting device for injection 
needles. 

(8) An assembly for an injection needle equipped with the puncture-adjusting device for 
an injection needle that is defined by (6) above. It is characterized in that the tip of the 
aforementioned needle for subcutaneous injection does not project from the other end of the 
puncture-adjusting device for an injection needle. 

[0009] 

[Design Where the Present Invention Is Applied] The present invention is explained 
while referring to the drawings. 

[1] Figure 1 shows a partial cross section of injection needle assembly 1 and puncture- 
adjusting device 2 for an injection needle, an example of application of the present invention. 
Injection needle assembly 1 is composed of puncture-adjusting device 2 for injection needles, 
injection needle 3, and hub 4. In this design, the shape of puncture-adjusting device 2 for 
injection needles is cylindrical, as shown in Figure 2 (external appearance) but it is not 
specified: it may be a cylinder with the cross section of a triangle, square, or other polygonal 
form; or the cross section may change in part, assuming one form in part; or the diameter may 
be reduced toward one end. Even stretchable forms, such as a bellows-like or stretchable multi- 
tubular structure may be adopted. 

[0010] In injection needle assembly 1, the length of puncture-adjusting device 2 for 
injection needles is such that the tip of injection needle 3 projects from puncture-adjusting 
device 2 for injection needles while the needle is being attached to connecting section 5. If 
puncture-adjusting device 2 for injection needles is a bellows-form or a stretchable multi-tube 
structure (as mentioned earlier), the tip of injection needle 3 is adjusted in length before use so 
that it projects from puncture-adjusting device 2 for injection needle. The specific length of 
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puncture-adjusting device 2 for injection needle is selected for the required depth of puncture, 
which depends on the individual purpose. If the depth of puncture is to be relatively shallow, it is 
desirable to use injection needle assembly 1 1 of another design (to be described later) and 
puncture-adjusting device 12 for injection needles. If a hub is to be connected, it is desirable to 
create tapered section 21 at one end. 

[001 1] The material to be used for puncture-adjusting device 2 for injection needles is 
not specified; but plastic resins with a clarity sufficient for visual confirmation of an injection 
needle are desired. Examples include polyolefins such as polyethylene and polypropylene, 
polyester resins such as polystyrene, polycarbonate, polymethylpentene, methacrylic resin, 
vinyl chloride resin, and polyethylene terephthalate, and their mixtures. It is desirable that the 
material be one that can withstand various sterilization procedures, such as autoclaving, EOC 
sterilization, and gamma-ray exposure. 

[0012] For injection needle 3 and hub 4, commercial products may be used. They are 
not specified if they can be connected to an injection device such as a syringe. Puncture- 
adjusting device 2 for injection needles may be fitted and attached to connecting part 5 so that 
the said puncture-adjusting device 2 will be prepared as a separate part before use; or both 
puncture-adjusting device 2 for injection needles and hub 4 may be attached and fused to 
connecting section 5 ahead of time. 

[0013] Next, the method for using injection needle assembly 1 and puncture-adjusting 
device 2 for injection needles is explained. As shown in the partial cross section (Figure 3), the 
skin is punctured at a right angle with injection needle 3 and the latter is advanced until one end 
of puncture-adjusting device 2 for injection needles reaches the epidermis. The position at 
which one end of puncture-adjusting device 2 for injection needles reaches the epidermis 
shows the target depth of puncture. The depth of puncture varies at each occasion but it ranges 
from 0.1 to 5 mm. After a puncture has been made at the desired depth, a drug or similar agent 
is injected by using an injection device (not shown in the figure) such as a syringe that is 
attached to hub 4. 

[0014] (2) Figure 4 is a partial cross section showing injection needle assembly 1 1 and 
injection needle puncture-adjusting device 12, another example of application of the present 
invention. Injection needle assembly 11 is composed of injection needle puncture-adjusting 
device 12, injection needle 13, and hub 14. In this design, the form of injection needle puncture- 
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adjusting device 12 is similar to that of injection needle puncture-adjusting device 2 that was 
described earlier. 

[0015] In injection needle assembly 11, the length of injection needle puncture-adjusting 
device 12 is such that the tip of injection needle 13, when attached to connecting section 15, 
does not project from injection needle puncture-adjusting device 2. When injection needle 
puncture-adjusting device 12 is a multiple-tube structure, such as a bellows-like and fish pole 
design, its length is adjusted before use in such a manner that the end of injection needle 13 
does not project from injection needle puncture-adjusting device 12. The specific length of 
injection needle puncture-adjusting device 12 is selected for each purpose, considering the 
depth of the puncture to be made. When the depth of puncture is to be set comparatively deep, 
it is desirable to use injection needle assembly 1 of the design described above and injection 
needle puncture-adjusting device 2. 

[0016] The material used for injection needle puncture-adjusting device 12, injection 
needle 13, and hub 14 may be similar to the material used for injection needle puncture- 
adjusting device 2, injection needle 3, and hub 4 of the example described earlier. The method 
of attaching connecting section 15 may also be similar to that for connecting section 5 of the 
earlier example. 

[0017] Next, the method of use of injection needle assembly 1 1 and injection needle 
puncture-adjusting device 12 is explained. If injection needle puncture-adjusting device 12 is 
positioned almost perpendicular to and pressed hard against the skin, as shown in the partial 
cross section (Figure 5), the epidermis that is not in contact with this injection needle puncture- 
adjusting device 12 becomes swollen, forming a bulge and becomes ready to be punctured by 
injection needle 13. The height of the bulging epidermis is the intended depth of puncture. The 
depth of puncture varies on each occasion but it usually ranges from 0.05 to 3 mm. After a 
puncture has been made, a drug or similar agent is injected through an injection device (not 
shown in the figure) such as a syringe that is connected to hub 14. 

[0018] [3] Figure 6 presents an external view of injection needle assembly 21 and 
injection needle puncture-adjusting device 22a, another example of application of the present 
invention. Injection needle assembly 21 is composed of injection needle puncture-adjusting 
device 22a, injection needle 23, and hub 24. In this example, injection needle puncture- 
adjusting device 22a is a disc, as seen in the external appearance (Figure 7); but the shape is 
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by no means limited to this: it may be triangular, square, or another polygonal plate form. Or it 
may be a cylinder that would extend from hub 24 to a desired length. Or it may even be shaped 
like a clip (injection needle puncture-adjusting device 22b, as shown in Figure 8) or a cloth pin. 

[0019] In injection needle puncture-adjusting device 22a, hole 25a is created for a 
passage by injection needle 23. The diameter of hole 25 may be the same as that of injection 
needle 23; or it may be smaller if injection needle puncture-adjusting device 22a is made of a 
pliable material. While the purpose of its use and the depth of the puncture to be made are 
taken into consideration, the position of injection needle puncture-adjusting device 22a is set so 
that the tip of injection needle 23 will project from the device. 

[0020] In injection needle puncture-adjusting device 22b, groove 25b and hole 25c are 
created: injection needle 23 is guided by the former and fits into the latter. The diameter of hole 
25c is the same as that of injection needle 23; or the former may be smaller if injection needle 
puncture-adjusting device 22b is made of a pliable material. The dimensions for groove 25b are 
acceptable if they are in a range to permit passage of injection needle 23 when the said needle 
is fitted into hole 25c. Taking the depth of puncture-which is determined by application-into 
consideration, the position of injection needle puncture-adjusting device 22b is set so that the 
tip of injection needle 23 will project from the device. 

[0021] Materials for injection needle puncture-adjusting devices 22a and 22b are not 
specified: either soft or hard materials may be used appropriately. For hard materials, metals 
and hard plastic resins are used. Examples of hard plastic resins include polyolefins such as 
polyethylene and polypropylene, polyester resins such as polystyrene, polycarbonate, 
polymethylpentene, methacrylate resins, vinyl chloride resins, and polyethylene terephthalate, 
and their mixtures. For soft materials, the following may be used: various rubber materials 
(especially those that have been vulcanized) such as natural rubber, butyl rubber, isoprene 
rubber, butadiene rubber, styrene-butadiene rubber, and silicone rubber, elastomers such as 
polyurethanes, polyesters, polyamides, olefins, and styrenes, and their mixtures (they are the 
types that can also be used as gaskets for syringes). It is desirable that all these withstand 
various sterilizing procedures such as autoclaving, EOG sterilization, and gamma-ray exposure. 

[0022] Injection needle 23 and hub 24 may be any that are commercially manufactured 
and can be attached to injection devices such as syringes. Injection needle puncture-adjusting 
device 22a may be prepared separately and injection needle 23 may be inserted through hole 
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25a before use; or injection needle puncture-determining device 22a and injection needle 23 
may be fused and attached ahead of time. If injection needle puncture-adjusting device 22a is 
made of a metal, injection needle 23 may be formed so that it will be integral with the device. 
Injection needle puncture-adjusting device 22b is prepared separately; and before use, injection 
needle 23 is fitted into hole 25c through groove 25b. Or injection needle 23 is fitted into injection 
needle puncture-adjusting device 22b first according to the aforementioned method, then fused 
and attached to the device. When injection needle puncture-determining device 22a or 22b is 
used separately, it is desirable that the surface that comes into contact with injection needle 23 
be composed of a soft material (such as cited above) to prevent slippage. 

[0023] The method to use injection needle assembly 21 and injection needle puncture- 
adjusting devices 22a and 22b is explained next. Injection needle 23 is used to puncture the 
skin approximately at a right angle and advanced until one end of injection needle puncture- 
adjusting device 22a or 22b reaches the epidermis. The position at which one end of injection 
needle puncture-adjusting device 22 reaches the epidermis represents the desired depth of 
puncture. After this procedure, a drug or similar agent is injected by using an injection device 
such as a syringe (not shown in the figure) that is connected to hub 24. 

[0024] 

[Effects of the Present Invention] By employing the injection needle puncture-adjusting 
device and an injection needle assembly that is equipped with the said device, both proposed 
by the present invention, it becomes possible to insert an injection needle into the skin to an 
intended depth. In particular, when the injection needle puncture-adjusting device and an 
injection needle assembly that is equipped with this device (both of the present invention) are 
applied for prophylactic subcutaneous inoculation of children with vaccines or a similar agent, 
the needle accurately reaches the subcutaneous region but not beyond (thus leaving the 
muscles and other deeper structures intact). The procedure is effective for safe prophylaxis 
without provoking unnecessary pain. The invention may be applied effectively for research and 
experiments, using small animals and fish because this device and assembly do not puncture 
beyond the intended depth and are not likely to injure any organs. Thus the procedure 
contributes to obtaining accurate research and test results. 

[Brief Explanation of Drawings] 
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[Figure 1] Partial cross section showing injection needle assembly 1 and injection needle 
puncture-adjusting device 2, an example of application of the present invention. 

[Figure 2] External appearance of injection needle puncture-adjusting device 2. 

[Figure 3] Partial cross section showing the use of injection needle assembly 1 and 
injection needle puncture-adjusting device 2. 

[Figure 4] Partial cross section showing injection needle assembly 11 and injection 
needle puncture-adjusting device 12, another example of application of the present invention. 

[Figure 5] Partial cross section showing the use of injection needle assembly 1 1 and 
injection needle puncture-adjusting device 12. 

[Figure 6] External appearance of injection needle assembly 21 and injection needle 
puncture-adjusting device 22, an example of application of the present invention. 

[Figure 7] External appearance of injection needle puncture-adjusting device 22a. 

[Figure 8] External appearance of injection needle puncture-adjusting device 22b. 

[Explanation of Codes] 

1,11, 21. ..injection needle assembly 

2, 12, 22... injection needle puncture-adjusting device 
21... tapered section 

3, 13, 23... injection needle 

4, 14, 24.. .hub 

5, 15... connecting section 
25a. 25c.. .hole 

25b.. .groove 
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